INTRODUCTION AND OBJECTIVES: Renal cell carcinoma (RCC) caused by a known germline genetic alteration accounts for 5-8% of all RCC cases. Some patient populations may be enriched for more frequent germline alterations, including patients with early onset (EO) (age of diagnosis < 46) RCC, bilateral multifocal (BMF) RCC, or familial renal cancer (FRC). We sought to characterize the frequency of positive germline mutation testing in these potentially enriched populations.
METHODS: Patients treated at our institution from 2016-2018 who had a germline panel for known hereditary RCC genes were analyzed. Patients with a personal or family history of a known hereditary syndrome as well as patients with no known history of a solid kidney tumor were excluded. Comparative statistical analysis and multivariate logistic regression were used to determine which groups of patients have the highest frequency of positive germline alterations. The incidence of renal cell carcinoma (RCC) has increased. This has been largely explained by the increased use of diagnostic imaging, leading to the incidental discovery of localized tumors. Localized RCC has a five-year survival rate of nearly 90% but there remains a 20 to 30% risk of recurrence after curative treatment. Thus, these patients are placed on routine surveillance with annual abdominal imaging at a minimum. However, there is no consensus on surveillance protocols as recurrence rates vary greatly between patients. Current guidelines stratify patients between two to three risk categories based upon their pathologic grade, tumor and node (T & N) stage. Nomograms that incorporate other variables are available but they also rely upon pathologic findings. Our objective is to use a cloud-based machine learning (ML) platform to develop a model for recurrence after curative treatment of localized RCC using pre and post-operative variables.
METHODS: A de-identified localized RCC database from our institution was uploaded to the MicrosoftÒ Azure Machine Learning Studio. The variables were categorized and missing values were cleaned. The dataset was then split into a training and a testing group. Two ML models were trained, a two-class neuro network model and a two-class boosted decision tree model, both fundamental and common approaches in ML. These models were then evaluated using the area under curve (AUC) of a receiver operator characteristic curve and compared to determine the optimized model. RESULTS: 697 patients were a part of the dataset. Variables included were age, sex, tumor laterality, radical or partial nephrectomy, T & N staging, margin status and Fuhrman grade. The optimized model achieved an AUC of 0.877. Setting a threshold to maximize sensitivity, there was a sensitivity of 89.47%, a specificity of 71.95%, and positive predictive value of 3.19.
CONCLUSIONS: We built an accurate RCC recurrence prediction model using an accessible cloud-based ML platform. This approach offers advantages over traditional statistics, including the ability to easily incorporate new data and rapidly distribute updates. Our institution's dataset is a part of a larger national dataset which we aim to incorporate into future iterations. At its current stage, this model's performance still favourably compares to existing nomograms. With more accurate prognostication of recurrence, we can better counsel patients and individualize surveillance strategies, allowing us to minimize ineffective investigations and identify high-risk patients who truly benefit from close follow up. 
